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Description 

[0001] Process for Producing Articles of Regenerated Chitin-Chitosan Containing Material and The Resulting Articles 
5 II Background of the Invention 

(1) Field of the Invention 

[0002] This invention relates to a process for producing a viscose of the material (referred to as chitin-chitosan 
10 hereinafter) having mixed structure units of chitin, which contains aminoacetyl groups, and of chitosan, which contains 
amino groups, on the same molecule by using chitin as a starting material. The invention also relates to clothing and 
the like having an improved dyeability, bio-compatibility, anti-microbial activity, and excellent biodegradative property, 
such as fibers, knits and textiles, films, nonwoven fabrics, or foams composed of regenerated chitin-chitosan or a 
combination of regenerated chitin-chitosan and regenerated cellulose in various combination ratios which are obtained 
is by spinning or foaming said chitin-chitosan viscose or a viscose in which said chitinchitosn and cellulose are mixed in 
a desired amount or the viscose in which a foaming agent is mixed. The invention further relates to medical materials, 
hygienic materials, anti-microbial fibers, knits and texitiles, films, nonwoven fabrics, as well as miscellaneous daily 
goods made from these fiber materials, foam materials, and the like. 

[0003] The term "bio-compatibility" herein implies, in addition to the common meaning, that the contact of chitin- 
20 chitosan containing material with human skin enhances the biological self-defensive function of the human body through 
lysozyme activities. 

(2) Description of the Prior Art 

25 [0004] Many attempts have been carried out to produce articles such as fibers, knits and textiles, films, nonwoven 
fabrics or foam materials using chitin or chitosan. For example, United States Patent Serial No. 2,202,003 describes 
the production of fibers from a mixture of a de-acetylated chitin derivative with viscose. The inventors of this invention 
have described details of a new process for producing the aforementioned articles in Japan Patent Application HEI 
6-252861 (referred to as the prior application of the inventors). 

30 

III Summary of the Invention 

[0005] Chitin or chitosan was simply processed to form fibers in the prior art and practical utilization of their charac- 
teristics was insufficient. Following the prior patent applications of the inventors, the inventors of this invention have 
35 investigated the art in detail and developed a process for producing articles of most desirable today having bio-com- 
patibility, anti-microbial activity and improved dye affinity that has been a characteristic of the article, thus succeeding 
in its industrial production. 

[0006] Chitin means (M,4-poly-N-acetyl-D-glucosamine and the acetyl groups are eliminated and converted into 
amino groups in chitosan as a result of hydrolysis of chitin. Chitin having acetamide groups usually exhibits cell acti- 

40 vation effects through various means in either animals or plants. It is utilized for human beings as healthy foods or 
medical materials in the forms of fibers, knits and textiles, films, nonwoven fabrics or foam materials. The effect for 
promoting chitinase production and the effect for improving the population of soil bacteria are also observed in chitin. 
Although evaluations for the effect of chitosan are indefinite, there often recognized that an increase of chitosan com- 
ponent enhances anti-microbial activity. We have also observed that the increase of chitosan component strengthens 

45 the anti-microbial effect of the articles. 

[0007] In the continued investigation after completing the prior patent application by the investigators, it was recon- 
firmed that chitin-chitosan has cell activation effects and anti-microbial activity for all the livings including human beings. 
Moreover, it may be helpful for solving the worldwide problems of pollution of the earth through the adequate degrad- 
ability and the ability of activating living cells. Based on the recognitions described above, we have completed the 

so process for producing chitin-chitosan fibers or chitin-chitosan containing fibers and its articles. 

[0008] According to the present invention, de-acetylation of chitin molecules is accomplished easily by loosening the 
highly tight tissue of chitin through a sodium hydroxide treatment at a high temperature range of 40°C or more to 95°C 
or less (pre-immersion step developed by the inventors). This process enabled to adjust the mixing ratio between chitin 
and chitosan (referred to as DAC ratio) in chitin-chitosan products to a most suitable value for the present invention. 

55 Thus, the invention succeeded in improving the industrial process for producing chitin-chitosan containing viscose. 
The present invention also made it possible for the first time to produce chitin-chitosan containing viscose in an industrial 
scale, thereby enabling the production of fibers, knits and textiles, films, nonwoven fabrics or foam materials that are 
useful for human beings. Fibers, knits and textiles, films, nonwoven fabrics or foam materials are generally termed as 
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articles in this invention. 

IV Detailed Description of the Invention 

5 [0009] The first feature of this invention comprises a process for producing chitin-chitosan containing viscose char- 
acterized in that a chitin raw material containing 0.2% by weight or less of ashes, having a viscosity of 20 to 250 CPS 
and particle diameter of 4mm or less is used, comprising the steps of adjusting DAC ratio and degree of polymerization 
of said chitin material by immersing the material in 30 to 48% by weight of an aqueous solution of NaOH for 10 to 120 
minutes at 40 to 95°C (referred to as a pre-immersion step) to form a compound having a structure unit of chitin having 

10 aminoacetyl groups and a structure unit of chitosan having amino groups (referred to as chitin-chitosan hereinafter), 
immersing the chitin-chitosan in said aqueous solution of NaOH for 10 to 60 minutes at a reduced temperature of 70 
to 30°C to adjust NaOH content (referred to as a post-immersion step) and crushing the chitin-chitosan after com- 
pressing it into 3 to 5 times the specific weight of the chitin material; followed by subjecting to a xanthation of chitin- 
chitosan by introducing 30 to 80% by weight of CS 2 to the chitin material at 20 to 35°C for 2 to 4 hours at a lowered 

15 pressure, and then adding 2.5 to 30 volumes of crushed ice to the chitin material to dissolve the chitin-chitosan with 
stirring for 2 to 30 hours. 

[0010] The second feature of this invention comprises a process for producing a fiber of chitin-chitosan alone or a 
fiber composed of chitin-chitosan and cellulose, characterized in that the fiber is spinned by the wet spinning method 
for the conventional viscose rayon by using a viscose containing chitin-chitosan alone produced by the steps according 
20 to the first feature of this invention, or by using a viscose in which chitin-chitosan and cellulose are solubilized in a 
desired mixing ratio by weight. 

[0011] The third feature of this invention comprises a process for producing chitin-chitosan films or chitin-chitosan 
and cellulose mixed films, characterized in that the films are formed by a conventional viscose process for producing 
cellulose films using a viscose of chitin-chitosan alone produced according to the process described in the first feature 
25 of this invention or using a viscose in which chitin-chitosan and cellulose are solubilized in a desired ratio by weight 
followed by defoaming. 

[0012] The fourth feature of this invention comprises a process for producing foam materials of chitin-chitosan or 
mixed foam materials of chitin-chitosan and cellulose, characterized in that the chitin-chitosan viscose, which is pro- 
duced by the process according to the first feature of this invention, or a viscose produced by the process according 

30 to the second feature of this invention, in which the chitin-chitosan and cellulose are solubilized in a desired amount, 
is mixed with a foaming agent and spinned in a spinning bath for the cellulose viscose to produce the foam materials. 
[0013] The fifth feature of this invention comprises chitin-chitosan fibers or chitin-chitosan cellulose fibers, knits and 
textiles, films, nonwoveri fabrics or foam materials, characterized in that fibers, films or foam materials composed of 
chitin-chitosan or chitin-chitosan and cellulose produced by the process according to the second, third or fourth step 

35 of this invention are used for clothing, hygienic articles or miscellaneous daily goods having bio-compatibility, anti- 
microbial activity and good dyeability. 

[0014] The chitin-chitosan raw material used has an ash content of 0.2% or less, a viscosity of 20 to 250 CPS as 
measured at 30°C in a 0.4% solution of the material in N,N-dimethylacetamide/LiCI = 96/4, and a particle size of 4 mm 
or less in diameter. Fibers, knits and textiles, films, nonwoven fabrics or foam materials having bio-compatibility, ex- 
40 cellent anti-microbial property and good dyeability are produced using the afore-mentioned chitin-chitosan material by 
the following processes. 

(a) Pre-immersion in an alkaline solution: The chitin-chitosan material is subjected to an alkaline adduct process 
at a temperature range of 40°C to 95°C, which is a process found by the inventors for the first time and has not 

45 been used in the conventional process. A process comparable to the aging process in the rayon industry for ad- 

justing the degree of polymerization of the chitin-chitosan material was made possible and the performance for 
filtration of the viscose obtained was improved by decreasing insoluble residues. The reason why this process is 
employed will be described hereinafter. The key point of this step is to loosen the texture of chitin-chitosan structure 
by treating at a high temperature, resulting in a finding that the following reactions are made easy to proceed. 

so Thus, we have succeeded in producing fibers, knits and fabrics, films, nonwoven fabrics or foam materials having 

bio-compatibility, an excellent anti-microbial property and good dyeability by using the material according to the 
first feature of this invention by the process described, above. When the ash content in the chitin material is more 
than 0.2%, the chitin-chitosan viscose produced contains large amount of unreacted particles which are hardly 
soluble and, when the viscosity is not in the range of 20 to 250 CPS or the particle size distribution is in the range 

55 of more than 4 mm, the solubility of the chitin-chitosan viscose is insufficient. In both cases, the material is not 

suitable for the viscose according to this invention and can not be used. Applying the pre-immersion step followed 
by the post-immersion step for the alkaline treatment of the chitin material enhances de-acetylation of chitin mol- 
ecules, thereby making it possible to adjust the mixing ratio between chitin and chitosan (referred to as DAC ratio 
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hereinafter) suitable for this invention in the range of 1 5 to 75%, preferably 1 8 to 70% and most preferably 25 to 70%. 

(b) There are many reports describing that chitin is helpful for treating wounded portions of the body or effective 
for curing allergic diseases by making the human skin healthy through enhancement of the activity of lysozyme or 
many other effects not defined yet. It has been made clear that chitosan is effective for the anti-microbial activity 

5 typically applied for clothing and miscellaneous daily goods. The afore-mentioned object of this invention is to 

adjust the DAC ratio described above to the desired value for the target of final products, thereby realizing an 
industrial production of fibers, knits and textiles, films, nonwoven fabrics and foam materials of chitin-chitosan or 
chitin-chitosan and cellulose. Without the pre-immersion and post immersion steps described above, the industrial 
production of various chitin-chitosan containing products is difficult, although they could be produced in laborato- 

10 ries. Articles such as fibers, knits and textiles, films, nonwoven fabrics or foam materials having bio-compatibility, 

excellent anti-microbial property and good dyeability could only be produced successfully by using chitin-chitosan 
adjusted its DAC ratio to 1 5 to 75%, preferably 1 8 to 70% and most preferably 25 to 70% by applying pre-immersion 
and post-immersion steps according to this invention. 

(c) In the compression step after the pre- and post-immersion steps in the alkaline solution, the 5 temperature of 
« the system may be at room temperature or more or, alternatively, it may be below room temperature. However, 

when the temperature range of the compression step is adjusted to that of the post-immersion step, a desirable 
compression can be accomplished. A good viscose can be produced by adjusting the concentration of chitin- 
chitosan and by using a suitable amount of CSj. 

(d) The final amount of alkaline incorporated into chitin-chitosan can be adjusted by applying the pre-immersion 
20 and post immersion steps according to this invention. In the succeeding step, CS 2 reacts with chitin-chitosan at 

the point where the alkaline attaches. The reaction may be controlled depending on the nature of the viscose 
desired by adjusting the amount of the alkaline adduct at a suitable temperature. The temperature at the compres- 
sion step is adjusted to that of post-immersion step in the range of 70 to 30°C depending on the nature of the 
viscose. 

25 

[0015] The viscose solubilized by using crushed ice may be spinned in a suitable spinning bath, or it may be used 
as a spinning dope in which the viscose is mixed with a cellulose viscose. The mixing may be adjusted depending on 
the purpose of the final product by a variety of methods. The methods of mixing to form a spinning solution may be 
selected from the following steps; the chitin material and a cellulose pulp is mixed and the mixture is subjected to the 

30 steps from the alkaline immersion step to the sulphidation and solubilization step to form a viscose; a mixture of an 
alkaline chitin-chitosan and an alkaline cellulose is subjected to the sulphidation and solubilization step to form a vis- 
cose; the chitin-chitosan xanthate and cellulose xanthate are mixed and solubilized; or a chitin-chitosan viscose and 
cellulose viscose are mixed together. By selecting the mixing methods described above, articles such as fibers, knits 
and textiles, films, nonwoven fabrics or foam materials having bio-compatibility, excellent anti-microbial property and 

35 good dyeability can be produced. 

(1) Selection of the material 

[0016] Chitin has a widespread occurrence in nature as structural materials mainly in arthropoda, annelida or mollusk, 
40 especially in the exo-skeleton of arthropoda. The chitin material used in this invention occurs from the legs of a species 
of crabs (Beni-zuwaigani) which were crushed into a fine powder followed by treatments with dilute hydrochloric acid 
and NaOH solution for a short time to remove calcium, proteins and other minor components. An example of the 
analytical data of the components is listed below. 



50 



water 


5.0% 


Ash 


0.08% 


Remaining proteins 


0.05% 


Viscosity (at 20°C) 


450 CPS 


Particle size 


60 mesh pass 



[0017] In measuring the viscosity at 20°C, a mixed solution of N,N-dimethylacetamide and lithium chloride is used 
with a concentration of the sample of 0.4%. Although the chitin material may not be necessarily occurred from Beni- 
zuwaigani, chitin occurred from that species of crab is suitable for the production of the chitin fibers according to this 
55 invention because it has a high viscosity as measured by the method described above and shows a high chemical and 
physical stability probably due to its tight glycosidic linkage. The fewer the amount of ashes and remaining proteins is 
the quality of the fiber obtained is more improved, wherein the amount of 0.1% or less of the remaining proteins is 
preferable, while viscosity has a close relation to the nature of the fiber obtained, it can be selected to a desired value 
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in the mixed spinning with the cellulose viscose depending the mixing ratio of cellulose. Particle size correlates with 
the time necessary for converting chitin to alkaline chitin and progress of de-acetylation reaction in the immersion steps 
described below. The preferable particle size is 4 mm or less. Although the composition and property of the commercially 
available chitin materials change widely as described above, those having an ash content of 0.2% or less, a viscosity 
5 of 20 to 250 CPS as measured at 30°C by using 0.4% solution in N,N-dimethylacetamide/LiCI = 96/4 and particle size 
of 4mm or less give preferable results and those having the values out of above standards make the industrial production 
difficult. DAC ratio of the chitin commercially available for industrial materials is in the range of 0.5 to 10%. 

(2) Pre-immersion step 

10 

[0018] In the prior art, the immersion step in the aqueous NaOH solution was carried out at the lowest temperature 
possible because the purpose of this step was different from that according to this invention. The inventors of this 
invention, however, use an aqueous solution of NaOH with a concentration of 30 to 48% by weight and apply the 
immersion step at a high temperature range of 40 to 95°C to adjust the DAC ratio depending on the production purposes. 
is Immersion at an unprecedented high temperature range enables a sufficient addition reaction of chitin with an alkali 
to proceed as described below by loosening the chitin structure besides making it possible to select a desirable DAC 
ratio. The selection of the immersion conditions depends on the materials used, the quality of the expected viscose 
and the chitin-chitosan ratio in the final products. Using an alkaline solution of high concentration and treating at a high 
temperature for a long time increase the chitosan content. 

20 

(3) Post-immersion step 

[0019] The sulphidation step starts only when an alkaline attaches to chitin-chitosan. Since the addition of alkaline 
depends on the temperature, the temperature is selected to meet the conditions described in (4) so that a desirable 
25 alkaline addition in the succeeding steps is realized after the treatment described in (2) to proceed to the compression 
step. The upper and lower limits of the temperature for realizing a suitable property for the dissolution step are 70°C _ 
and 30°C, respectively, according to this invention. Actually, this upper and lower limits are regulated by the compres- • 
sion step described below. 

30 (4) Compression and crushing step 

[0020] Among the various compression methods, the most simple and reliable method is dehydration by centrifuga- 
tion. In the rayon industry, a pressing method by passing through compression rollers is used. In the case of chitin- 
chitosan, compression is rather difficult as compared with the case of cellulose because the native configuration of 

35 chitin-chitosan molecule is different from that of cellulose and hydrogen bonds in chitin-chitosan are very strong, besides 
chitin-chitosan itself has a higher affinity against aqueous NaOH solution than that of cellulose. An adjustment of chitin- 
chitosan concentration or alkaline concentration would be difficult in the viscose if the problems described above are 
not solved. It was one of the problem to develop a method for overcoming the difficulty in chitin-chitosan production in 
an industrial scale, which have been solved by the inventors by controlling the temperature at the compression step. 

40 The results of the study by the inventors made it clear that the temperature at the compression step is important to 
achieve a best performance even when any of the several compression methods is used. The lower limit of the com- 
pression temperature is practically room temperature while the preferable temperature is 30 to 67°C. 

(5) Sulphidation step 

45 

[0021] Xanthogenation reaction is carried out, under a similar condition as in the case of the production of cellulose 
viscose, by adding 30 to 80% by weight of carbon disulfide at a reduced pressure to the chitin material at a temperature 
of 20 to 35°C, followed by stirring for at least 2 hours. Although the amount of addition of carbon disulfide depends on 
the reaction condition and the size of the reaction vessel, it is usually adjusted to a range of 30 to 80% by weight. When 
so the amount is less than 30% by weight, solubility of xanthate obtained is not so good while the amount of the addition 
of more than 80% by weight can not be applied in the . process according to this invention because all the carbon 
disulfide added is not necessarily used effectively and sometimes causes super sulphidation. 

(6) Solubilization step 

55 

[0022] Usually 2.5 to 30 holds of crushed ice against xanthate is added depending on the nature of the viscose to 
be produced and the mixture is stirred for 2 hours or more, preferably 2 to 1 5 hours, to dissolve completely. The 
mechanism of dissolution is that the melting point decreases in the presence of ice, water and NaOH and hydrogen 
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bonds in the alkaline chitin-chitosan are loosened to achieve resolution. However, the dissolution is practically made 
difficult when the added amount of ice is less than 2.5 holds of the xanthate. As for the upper limit, the addition of ice 
of more than 30 holds of xanthate is not preferable since the viscose is too diluted together with causing a over-dilution 
ofNaOH. 

5 

(7) Filtration and ripening step 

[0023] The filtered viscose prepared by the similar process in the conventional cellulose viscose or a mixed viscose 
of chitin-chitosan viscose and cellulose viscose by one of the afore-described mixing methods is homogenized and is 
10 subjected to a ripening step to reach to an adequate viscosity for spinning, film application or molding. 

V Examples 

[0024] This invention is further illustrated referring to the examples, although they do not limit in any sense the scope 
15 of the invention. 

Example 1 

[0025] In the immersion step, 40% of an aqueous NaOH solution was applied against various kinds of chitin materials 
20 at 60°C for 3.5 hours and the mixture was compressed and filtered to form an alkaline chitin-chitosan with a chitin- 
chitosan concentration of 27% and NaOH content of 32%. To alkaline chitin-chitosan was added 40% by weight of 
carbon disulfide against chitin and the mixture was allowed to react for 3 hours at 26 to 30°C. The properties of the 
viscose prepared by adding 12 holds of crushed ice against chitin are listed below. 
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No. of Experiment 


No. 1 


No. 2 


No. 3 


No. 4 


Particle size 


less than 1mm 


less than 1mm 


less than 1mm 


4mm 


Ash content 


0.0% 


0.88% 


0.04% 


0.19% 


Viscosity of the solution (DMAC-LiCI) 


67 sec 


71 sec 


825 sec 


70 sec 


Kw 


890 


13,700 




39,500 


No. of unreacted particles 


small 


large 


mal-dissolution 


large 


DAC ratio 


55% 


59.5% 




56.5% 



Example 2 

[0026] In this example, the same chitin material as in Example 1 was used while the conditions for preparing the 
slurry was changed. The material was solubilized by using 1 0 holds by weight of crushed ice against the chitin material 
and by stirring for 2 hours. The experimental results are listed below. 
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No. of experiment 


No. 5 


No. 6 


No. 7 


No. 8 


Immersion temp. 


60°C 


40°C 


25°C 


70°C 


Concentration of NaOH for immersion 


41% 


40% 


41% 


45% 


Time 


3 hrs 


1 hr 


3 hrs 


3 hrs 


Compression temperature (560G) 


55°C 


39°C 


25°C 


70°C 


Kw 


890 


1,200 


Unable to detect 


Unable to detect 


No. of unreacted 


small 


small 


mal-dissolution 


large 


DAC ratio 


57% 


32% 


5% 


80% 



Example 3 

[0027] 23g of the chitin-chitosan viscose produced by the process according to Example 1 (chitin-chitosan content: 
5%) was added into 240g of a cellulose viscose (cellulose content: 9%) produced by the conventional method and 
mixed with stirring. After mixing thoroughly and homogeneously and de-foaming, the viscose obtained was spinned 
by the conventional spinning method for the viscose fibers to obtain composite fibers of chitin-chitosan and rayon. The 
characteristic values of the fibers obtained are listed below. 



6 



EP 0 794 223 B1 



10 



15 



20 



Dry strength 


2.6 g/d 


Dry elongation 


17.0% 


Wet strength 


1.6 g/d 


Wet elongation 


23.7% 


Anti-microbial activity (shake flask method) 


Staphylococcus aureuse; 


degree of sterilization 


53% 


Bacilius pneumonias; 


degree of sterilization 


88% 


Pseudomonse; 


degree of sterilization 


45% 



Example 4 

[0028] Into 30g of No. 1 chitin-chitosan viscose (chitin-chitosan content: 5%) prepared in Example 1 was added 30g 
of neutral anhydrous sodium sulfate having a mean particle size of 3mm and the solution was mixed homogeneously. 
The mixture was placed into a vessel made of wood to form a layer of 20mm in thickness, followed by a solidification 
by heating with an electric current or by placing into a hot water bath. The solid obtained was placed into a spinning 
bath used for producing the conventional cellulose viscose fiber containing 1 litter of spinning solvent and the bath was 
heated to reflux for about 1 hour. After the reflux, the remaining solid was washed with warm water and then with an 
aqueous NaOH solution on 3% by weight in concentration. After a bleaching step, a sponge like solid was obtained. 
This sponge-like product had an apparent specific gravity of 0.34 and was highly hygroscopic. 
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Example 5 * 

[0029] The No. 5 or No. 6 viscose produced in Example 2 was mixed with a conventional rayon viscose to adjust 
the proportion of the chitin-chitosan fiber of the final product to 10% by weight. The fiber spinned in a conventional 
spinning bath for rayon was formed into nonwoven fabrics. Determination of degree of sterilization by a shake flask 
method as regulated by Committee of Anti-microbial and Deodorant Finishing for Textile, Japan (Seni Seihin Eisei 
Kakoh Kyougikai: SEK) showed higher effects in the products having higher DAC ratio. 



Degree of sterilization 


No. 5 (DAC ratio: 57%) 


94% 


No. 6 (DAC ratio: 32%) 


48% 


E. coli IFO No. 3301 was used for the test bac- 


teria. 





VI Effect of The Invention 
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45 



50 



55 



[0030] 



(a) According to the present invention, a viscose of chitin-chitosan can be produced by using conventional viscose 
production facilities with some improvements in cellulose viscose production process. From this chitin-chitosan 
viscose were produced, after mixing with a cellulose viscose by the various mixing method described hitherto, 
chitin fibers, chitin films or sponge like solids that can be applied for various use. Industrial production of chitin- 
chitosan viscose was made possible from the commercially available chitin material by adjudging its degree of 
polymerization in the immersing step, by adjusting its DAC ratio depending on the final use of the product or by 
controlling the temperature of the alkaline solution at the compression step. 

(b) Chin-chitosan can be arbitrarily mixed with cellulose in their raw materials or in the steps of alkaline addition, 
xanthate formation or viscose formation. 

(c) The chitin-chitosan fibers or films according to this invention are especially excellent in their anti-microbial 
activity. As are shown in Example 3, the chitin-chitosan and natural rayon mixed fibers showed a degree of steri- 
lization of 53% for Staphylococcus aureuse, 88% for Bacillus pneumoniae and 45% for Pseudomonas aeruginosa 
before washing, which are the values that meet well to the standards of SKE (not less than 26%). 

(d) Besides anti-microbial activity, the chitin-chitosan fibers or films, or complexed fibers or films of chitin-chitosan 
and cellulose, are useful for their better dyeability to acidic dyes by taking advantage of the cationic nature of chitin- 
chitosan as compared with the fibers or films obtained from the conventional cellulose viscose. This cationic nature 
is applicable, not only for fibers having dye affinity, but also for fibers having various chemically capturing activity 
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(absorptivity or reactivity). 

(e) The Chitin-chitosan fibers according to this invention (having cellulose content of 0 to 100%) can be used not 
only by itself but also by being blended or blended and woven with natural fibers like silk, cotton, flax or wool, or 
regenerated fibers, man-made fibers, or synthetic fibers like polyester, nylon, acrylic fibers. 
5 (f) The chitin-chitosan fibers or articles according to this invention can be effectively used for deodorizing materials 

or growth accelerating agents for plants. 

(g) The chitin-chitosan/cellulose fibers or films are applicable for nonwoven fabrics, films as well as for textiles like 
spinning fibers, clothing or knits. The nonwoven fabrics, foam materials or films can be used for clothing like surgical 
wears having an anti-microbial activity, daily miscellaneous goods such as diapers having an anti-inflammation 

10 effect or wet tissue papers having an anti-microbial activities, agricultural goods like films having a soil-reforming 

effect, bed-mats like a cushion for preventing frictional inflammation, industrial materials like filters having an anti- 
microbial activity, or medical materials. 

(h) The composite sponge of chitin-chitosan/cellulose according to this invention can be used for toiletries like a 
sponge for washing the face and body. 

15 (j) Knits and textiles of chitin-chitosan/cellulose can be used for clothing like undershirts, socks or T-shirts, bedroom 

commodities like pajamas, bed covers or cushions, miscellaneous dairy goods like towels, slippers or cloth bags, 
or medical materials like gauzes, bandages, stapes or plasters. 



20 Claims 

1 . A process for producing chitin-chitosan viscose characterized in that a chitin material containing 0.2% by weight 
or less of ashes, having a viscosity of 20 to 250 CPS and particle diameter of 4mm or less is used, comprising the 
steps of adjusting DAC ratio and degree of polymerization of said chitin material by immersing the material in 30 

25 to 48% by weight of an aqueous solution of NaOH for 10 to 300 minutes at 40 to 95°C (referred to as a pre- 

immersion step) to form a compound having a structure unit of chitin having aminoacetyl groups and a structure 
unit of chitosan having amino groups (referred to as chitin-chitosan hereinafter), immersing the chitin-chitosan in 
said aqueous solution of NaOH for 1 0 to 60 minutes at a reduced temperature of 70 to 30°C to adjust NaOH content 
(referred to as post-immersion step) and crushing the chitin-chitosan after compressing it into 3 to 5 times the 

30 specific weight of the chitin material; followed by subjecting to a xanthogenation reaction of chitin-chitosan by 

introducing 28 to 80% by weight of CS 2 to the chitin material at 20 to 35° C for 2 to 4 hours at a reduced pressure, 
and then adding 2.5 to 30 volumes of crushed ice to the chitin material to dissolve the chitin-chitosan with stirring 
for 2 to 30 hours. 

35 2. A process for producing a fiber of chitin-chitosan alone or a fiber composed of chitin-chitosan and cellulose, char- 
acterized in that the fiber is spinned by the wet spinning method for the conventional viscose rayon by using a 
viscose containing chitin-chitosan alone produced by the steps according to claim 1 , or by using a viscose in which 
chitin-chitosan produced by the steps according to claim 1 and cellulose are solubilized in a desired ratio by weight. 

40 3. A process for producing chitin-chitosan films or chitin-chitosan and cellulose complexed films, characterized in 
that the films are formed by a conventional viscose process for producing cellulose films using a viscose of chitin- 
chitosan alone produced according to the steps in claim 1 or using a viscose in which chitin-chitosan produced 
according to the steps in claim 1 and cellulose are solubilized in a desired ratio by weight followed by defoaming. 

45 4. A process for producing foam materials of chitin-chitosan or mixed foam materials of chitin-chitosan and cellulose, 
characterized in that the chitin-chitosan viscose, which is produced by the steps according to claim 1 , or a viscose 
produced by the process according to claim 2 in which the chitin-chitosan produced by the steps according to claim 
1 and conventional cellulose are solubilized in a desired amount, is mixed with a foaming agent (a bubble forming 
agent) and spinned in a spinning bath for the cellulose viscose to produce the foam materials. 

50 

5. Chitin-chitosan fiber or chitin-chitosan arid cellulose mixed fiber, knits and textiles, film, nonwoven fabric or foam 
material, characterized in that fibers, films or foam materials composed of chitin-chitosan or chitin-chitosan and 
cellulose produced by the process according to claim 2, 3 or 4 are used for clothing, medical articles, hygienic 
articles or miscellaneous daily goods having bio-compatibility, anti-microbial activity and good dyeability. 
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Patentanspruche 

1. Verfahren zur Herstellung von Chitin-Chitosan-Viskose, dadurch gekennzeichnet, dass ein Chitinmaterial, das 
0,2 Gew.-% oder weniger Asche enthalt, mit einer Viskositat von 20 bis 250 cP und einem Partikeldurchmesser 

5 von 4 mm oder weniger verwendet wird, umfassend die folgenden Schritte: Einstellen des DAC-Anteils und Poly- 

merisationsgrads des genannten Chitinmaterials durch Eintauchen des Materials in 30 bis 48 Gew.-% einer wass- 
rigen NaOH-Losung fiir 1 0 bis 300 Minuten bei 40 bis 95°C (als Voreintauchschritt bezeichnet), urn eine Verbindung 
mit einer Struktureinheit von Chitin mit Aminoacetylgruppen und einer Struktureinheit von Chitosan mit Amino- 
gruppen zu bilden (nachfolgend als Chitin-Chitosan bezeichnet), Eintauchen des Chitin-Chitosans in die genannte 

10 wassrige NaOH-Losung fur 1 0 bis 60 Minuten bei einer reduzierten Temperatur von 70 bis 30°C, urn den NaOH-Ge- 

halt einzustellen (als Nacheintauchschritt bezeichnet), und Zerkleinern des Chitin-Chitosans, nachdem es auf das 
3- bis 5fache des spezifischen Gewichts des Chitinmaterials komprimiert wurde, anschlieRend Aussetzen des 
Chitin-Chitosans einer Xanthogenierungsreaktion durch Zufuhren von 28 bis 80 Gew.-% CS 2 zum Chitinmaterial 
bei 20 bis 35°C fur 2 bis 4 Stunden bei reduziertem Druck, und dann Zugeben von 2,5 bis 30 Volumen zerkleinertem 

15 Eis zum Chitinmaterial, urn das Chitin-Chitosan unter 2- bis 30-stundigem Ruhren zu losen. 

2. Verfahren zur Herstellung einer Faser nur aus Chitin-Chitosan oder einer Faser bestehend aus Chitin-Chitosan 
und Cellulose, dadurch gekennzeichnet, dass die Faser mit dem Nassspinnverfahren fur konventionelles Vis- 
kosereyon gesponnen wird, indem eine Viskose verwendet wird, die nur das in den Schritten nach Anspruch 1 

-20 hergestellte Chitin-Chitosan enthalt, oder indem eine Viskose verwendet wird, in der das in den Schritten nach 

Anspruch 1 hergestellte Chitin-Chitosan und Cellulose in einem gewunschten Gewichtsverhaltnis solubilisiert sind. 

3. Verfahren zur Herstellung von Chitin-Chitosan-Filmen oder Chitin-Chitosan- und Cellulose-Komplexfilmen, da- 
durch gekennzeichnet dass die Filme durch ein konventionelles Viskoseverfahren zur Herstellung von Cellulo- 

25 sefilmen unter Verwendung einer Viskose aus in den Schritten nach Anspruch 1 hergestelltem Chitin-Chitosan 

alleine oder unter Verwendung einer Viskose gebildetwerden, in der in den Schritten nach Anspruch 1 hergesteiltes 
Chitin-Chitosan und Cellulose in einem gewunschten Gewichtsverhaltnis solubilisiert sind, wonach eine Entschau- 
mung folgt. 

30 4. Verfahren zur Herstellung von Schaumstoffmaterialien aus Chitin-Chitosan oder gemischten Schaumstoffmateria- 
lien aus Chitin-Chitosan und Cellulose, dadurch gekennzeichnet, dass die Chitin-Chitosan-Viskose, die in den 
Schritten nach Anspruch 1 hergestellt wird , oder eine Viskose, die durch das Verfahren nach Anspruch 2 hergestellt 
wird, in der in den Schritten nach Anspruch 1 hergesteiltes Chitin-Chitosan und konventionelle Cellulose in einer 
gewunschten Menge solubilisiert sind, mit einem Schaummittel (Blasenbiidungsmittel) vermischt und in einem 

35 Spinnbad gesponnen wird, damit die Celluloseviskose die Schaumstoffmaterialien erzeugt. 

5. Chitin-Chitosan-Faser oder Chitin-Chitosan- und Cellulose-Mischfaser, Strickwaren und Textilien, Film, Vliesstoff 
oder Schaumstoffmaterial, dadurch gekennzeichnet, dass Fasern, Filme oder Schaumstoffmaterialien beste- 
hend aus Chitin-Chitosan oder Chitin-Chitosan und Cellulose, hergestellt mit dem Verfahren nach Anspruch 2, 3, 
40 oder 4, fiir Bekleidung, medizinische Artikel, Hygieneartikel oder diverse alltagliche Verbrauchsguter mit Biokom- 

patibilitat, antimikrobieller Wirkung und guter Anfarbbarkeit verwendet werden. 



Revendications 

45 

1. Procede de production de viscose de chitine-chitosane caracterise en ce qu'un materiau de chitine contenant 
0,2% en poids ou moins de cendres, ayant une viscosite de 20 a 250 cP et un diametre de particules de 4 mm ou 
moins est utilise, comprenant les etapes consistant a ajuster le rapport DAC et le degr6 de polymerisation dudit 
materiau de chitine en immergeant le materiau dans 30 a 48% en poids d'une solution aqueuse de NaOH pendant 

50 10 a 300 minutes a 40-95°C (I'etape de pre-immersion) pour former un compose ayant une unite structured de 

chitine comportant des groupes aminoacetyle, et une unite structurelle de chitosane comportant des groupes 
amino (designe chitine-chitosane ci-apres), a immerger le chitine-chitosane dans ladite solution aqueuse de NaOH 
pendant 1 0 a 60 minutes a une temperature reduite de 70 a 30°C pour ajuster ia teneur en NaOH (I'etape de post- 
immersion) et a 6craser le chitine-chitosane apres I'avoir comprime pour lui donner 3 a 5 fois le poids specifique 

55 du materiau de chitine ; puis a soumettre le chitine-chitosane a une reaction de xanthogenation en introduisant 

28 a 80% en poids de CS2 dans le materiau de chitine a 20-35°C pendant 2 a 4 heures a une pression reduite, 
et enfin a ajouter 2,5 a 30 volumes de glace pilee au materiau de chitine pour dissoudre ie chitine-chitosane avec 
agitation pendant 2 a 30 heures. 
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Precede de production d une fibre de chitine-chitosane seule ou d'une fibre composee de chitine-chitosane et de 
cellulose, caracter.se en ce que la fibre est filee par le precede de filage humide pour la rayonne de viscose 
ord.na.re en utibsant une viscose contenant du chitine-chitosane seul produit par les etapes selon la revendication 
1 , ou en utilisant une viscose dans laquelle du chitine-chitosane produit par les etapes selon la revendication 1 et 
de la cellulose sont solubilises dans un rapport de poids voulu. 

Precede de production de pellicules de chitine-chitosane ou de pellicules complexes de chitine-chitosane et de 
cellulose, caracterise en ce que les pellicules sont formees par un precede classique de viscose pour produire 
des pellicules de cellulose en utilisant une viscose de chitine-chitosane seul produite selon les etapes de la re- 
vend,cat.on 1 ou en utilisant une viscose dans laquelle du chitine-chitosane produit selon les etapes de la reven- 
d.cat.on 1 et de la cellulose sont solubilises dans un rapport de poids voulu. suivi d'un demoussage. 

Precede de production de materiaux de mousse de chitine-chitosane ou de materiaux de mousse melangee de 
ch.t.ne-ch.tosane et de cellulose, caracterise en ce que la viscose de chitine-chitosane. qui est produite par les 
etapes sekm la revendication 1, ou une viscose produite par le precede selon la revendication 2 dans lequel le 
chitine-chitosane produit par les etapes selon la revendication 1 et de la cellulose ordinaire sont solubilises dans 
une quantite voulue, est melangee avec un agent moussant (un agent formant des bulles) et filee dans un bain 
de filage pour la viscose de cellulose pour produire les materiaux de mousse. 

Fibre de chitine-chitosane ou fibre melangee de chitine-chitosane et de cellulose, tricots et textiles, pellicule etoffe 
non tissee ou materiau de mousse, caracterises en ce que les fibres, pellicules ou materiaux de mousse com- 
poses de ch.t.ne-ch,tosane ou de chitine-chitosane et de cellulose produits par le precede selon la revendication 
2. 3 ou 4 sont ut,l,ses pour des vetements, articles medicaux, articles d'hygiene ou divers produits courants pos- 
seaant b.o-compatib.l.te, activite anti-microbienne et bonne aptitude a la teinture. 
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